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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 



Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent in 
a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the 
filing of patent applications on the same invention in member countries, but does not result in a grant of "an 
international patent" and does not eliminate the need of applicants to file additional documents and fees in 
countries where patent protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, appicants are advised to seek guidance from 
specific foreign countries to ensure that patent rights are not tost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO 
must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent 
application serves as a request for a foreign filing license. The application's filing receipt contains further 
information and guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled Treaties and Foreign Patents") for more information on timeframes and deadlnes for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http^/www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may 
wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce 
initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual 
property in specific countries such as China, Korea and Mexico. For questions regarding patent enforcement 
issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158). 
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Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted 
under 37 CFR 5.13 or5.14. 
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This license is to- be retained by the licensee and may be used at any time on or after the effective date thereof 
unless it ts revoked. This license is automatically transferred to any related applications® filed under 37 CFR 
1.53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical data. Licensees should apprise themselves of current regulations 
especially with respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of 
Industry and Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign Assets Control, 
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase IF REQUIRED. FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 
5.12, if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months 
has lapsed from the filing date of this application and the licensee has not received any indication of a secrecy 
order under 35 U.S.C. 161, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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My residence, post office address and citizenship are as stated below next to my name. 
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I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled MULTISTEP SEPARATION OF PLASTICS, the specification of which: 

[ ]is attached hereto. 

[ ] was filed on as Application Serial No. _ 



[ X ] was described and claimed in PCT International Application No. PCT/US03/1 1642 filed on April 14. 
2003 . 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information I know to be material to patentability in accordance with 
Title 37, Code of Federal Regulations, §1.56. 

I hereby claim the benefit under Title 35, United States Code, §1 19(eXl) of any United States provisional 
applications) listed below: 



U.S. Serial No. Filing Date 



60/372,001 04/12/2002 Abandoned 

60/397,948 07/22/2002 Abandoned 

60/397,808 07/22/2002 Abandoned 

60/397,953 07/22/2002 Abandoned 

60/397,980 07/22/2002 Abandoned 

I hereby claim the benefit undw Title 35, United States Code, §120 of any United States application^) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States application in the manner provided by the first paragraph of Title 35, United States Code, §1 12, 1 
acknowledge the duty to disclose all information I know to be material to patentability as defined in Title 37, Code 
of Federal Regulations, § 1 .56(a) which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 

U.S. Serial No. Filing Pate Status 



I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any foreign 
application(s) for patent or inventor's certificate or of any PCT international application(s) designating at least one 
country other than the United States of America listed below and have also identified below any foreign application 
for patent or inventor's certificate or any PCT international application(s) designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date before that of the 
application(s) of which priority is claimed: 

Country Application No. Filing Date Priority Claimed 

WIPO PCT/US03/11642 04/14/2003 [X] Yes []No 
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I hereby appoint the following attorneys and/or agents to prosecute this application and to 
business in the Patent and Trademark Office connected therewith: 

Roger S. Borovoy, Reg. No. 20, 1 93 , , , Mary Ann Dillahunty, Reg. No. 34,576 

David J. Goren, Reg. No. 34,609 Hans R. Troesch, Reg. No. 36,950 

Mark D. Kirkland, Reg. No. 40,048 Tim H. Pham, Reg. No. 48,589 

Elissa Y. Wang, Reg. No. 48,668 Kelvin M. Vivian, Reg. No. 53,727 

Jennifer A. Zanocco, Reg. No. 54,563 Brian J. Gustafson, Reg. No. 52,978 

Direct all telephone calls to JENNIFER A. ZANOCCO at telephone number (650) 839-5070. 

Direct all correspondence to the following: 

PTO Customer Number 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patents issued thereon. 
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El Cerrito, CA 
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PRELIMINARY AMENDMENT 
Prior to examination, please amend the application as indicated on the following pages. 
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Amendments to the Specification : 

Please replace the paragraph beginning at page 1 , line 1 with the following amended 
paragraph: 

Insert marked up version of paragraphs here 

This application claims the benefit of Provisional Application Serial NumbersNev 
.60/372,001, filed April 12, 2002, 60/397.948. filed Mv 22. 2002. 60/397.808. filed July 22. 
2002. 60/397.953. filed July 22. 2002 and 60/397.980. filed July 22. 2002 w hich teare 
incorporated by reference herein. This application is also related to UiSt Intematioiial 
Application Serial No . - PCT/US03/1 1 602. titled "Compositions of Materials 

Containing Recycled Plastics" to L.E. Allen, III, B.L. Riise, Ron C. Rau and R. C. Rauo M ichael 
B. Biddle . filed on April 14, 2003, which is also incorporated by reference herein. 
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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims: 

1-14. (Cancelled) 

15. (New) A plastic recycling process, comprising: 
receiving a plastic-rich mixture; 

determining the plastic-rich mixture to have one or more properties; 

selecting one or more processes for processing the plastic-rich mixture, wherein 
the selection is based on the one or more properties of the plastic-rich mixture, the processes 
being selected from the group consisting of preprocessing operations, size reduction operations, 
gravity concentration operations, color sorting, sorting by thickness, friction, or differential 
terminal velocity or drag in air, surface to mass control operations, separation processes 
enhanced by narrow surface to mass distributions, blending operations, and extrusion and 
compounding operations; 

arranging the selected processes into a sequence of processes, wherein the 
sequence is based on the one or more properties; 

subjecting the plastic -rich mixture to the sequence of processes; and 

collecting a recycled plastic material as an output of the sequence of processes. 

] 6. (New) The process of claim 1 5, wherein: 

selecting the processes includes determining a desired recycled plastic material 
and selecting the processes to cause the recycled plastic material to include the desired recycled 
plastic material. 
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17. (New) The process of claim 15, wherein: 

selecting the one or more processes includes selecting at least four processes. 

1 8. (New) The process of claim 1 5, wherein: 

subjecting the plastic-rich mixture to the sequence of processes includes 
separating the plastic-rich mixture into different grades of plastic material. 

1 9 . (New) The process of claim 1 5 , wherein: 

subjecting the plastic-rich mixture to the sequence of processes includes 
separating the plastic-rich mixture into different types of plastic material. 

20. (New) The process of claim 15, further comprising: 

selecting the plastic-rich mixture from a source selected from the group 
consisting of white goods, office automation equipment, consumer electronics, automotive 
shredder residue, packaging waste, household waste, building waste, industrial molding and 
extrusion scrap according to one or more desired properties of the recycled plastic material. 

2 1 . (New) The process of claim 1 5, further comprising: 

selecting the plastic-rich mixture based on a geographic location of origin of the 
plastic-rich mixture. 

22. (New) The process of claim 15, wherein: 

selecting the plastic-rich mixture includes determining one or more desired 
properties of the recycled plastic material. 



23. (New) The process of claim 15, wherein: 

one or more of the processes is repeated in the sequence of processes. 
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24. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes blending 
two or more materials to obtain a desired property in the recycled plastic material, wherein at 
least one of the materials is a product of one of the processes. 

25. (New) The process of claim 15, further comprising: 
compounding the recycled plastic material with one or more additives. 

26. (New) The process of claim 15, wherein: 

collecting a recycled plastic material as an output of the sequence of processes 
includes collecting a plurality of recycled plastic materials. 

27. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes reducing 
the average size of plastic particles in the sequence of processes from about 75 mm to less than 
about 8 mm. 

28. (New) The process of claim 27, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes reducing 
the average size of plastic particles in the sequence of processes over a plurality of processes in 
the sequence of processes. 



29. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a preprocessing operation before a size reduction operation. 
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30. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a preprocessing stage including air aspiration. 

3 1 . (New) The process of claims 1 5, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
. the plastic-rich mixture to one or more wet granulation size reduction operations. 

32. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to one or more gravity concentration operations. 

33. (New) The process of claim 32, wherein: 

subjecting the plastic-rich mixture to one or more gravity concentration operations 
includes subjecting the plastic-rich mixture to a gravity concentration operation using solid 
particle media. 

34. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to one or more truncated cone hydrocyclones or elutriators to remove 
metal or non-target plastics from the plastic mixture. 



35. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to an arrangement of three consecutive gravity operations. 
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36. (New) The process of claim 35 wherein: 

subjecting the plastic-rich mixture to an arrangement of three consecutive gravity 
concentration operations includes subjecting the plastic rich mixture to a modified hydrocyclone 
to remove metal, a modified hydrocyclone to remove high density plastics and a hydrocyclone to 
separate low from medium density plastics. 

37. (New) The process of claim 15, wherein: 

receiving a plastic-rich mixture includes receiving a plastic-rich mixture including 
HIPS, ABS and SAN; 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a gravity concentration operation to create a first stream having a 
higher percentage of HIPS than the plastic-rich mixture and a second stream having a higher 
percentage of ABS and SAN than the plastic-rich mixture and the first stream. 

38. (New) The process of claim 15, wherein: 

receiving a plastic-rich mixture includes receiving a plastic-rich mixture including 
a first grade of a first plastic type and a second grade of the first plastic type; and 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a gravity concentration operation to create a first product stream and a 
second product stream, wherein the first product stream has a higher percentage of the first grade 
of the first plastic type than the plastic-rich mixture and the second product stream has a higher 
percentage of the second grade of the first plastic type than the plastic-rich mixture and the first 
product stream. 

39. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to sorting by thickness or friction. 
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40. (New) The process of claim 1 5, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a sliding chute device that removes rubber. 

41 . (New) The process of claim 15,.wherein: 

receiving a plastic-rich mixture includes receiving a plastic-rich mixture including 
HIPS and one or more of PP, ABS, general purpose PS or contaminants; 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to sorting by thickness or friction; and 

collecting a recycled plastic material includes collecting a stream including a 
higher percentage of HIPS than the plastic-rich mixture and one or more streams including PP, 
ABS, general purpose PS, or contaminants. 

42. (New) The process of claim 1 5, wherein: 

receiving a plastic-rich mixture includes receiving a plastic rich mixture including 
ABS and one or more of SAN, HIPS or contaminants; 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to sorting by thickness or friction; and 

collecting a recycled plastic material includes collecting a stream including a 
higher percentage of ABS than the plastic-rich mixture and one or more streams including SAN, 
HIPS or contaminants. 



43. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a surface to mass control operation. 
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44. (New) The process of claim 43, wherein: 

subjecting the plastic-rich mixture to a surface to mass control operation includes 
one or more of a size reduction operation, an air aspiration, sorting using thickness or friction, a 
roll sorter, or a combination thereof. 

45. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a gravity concentration operation to create one or more streams of 
plastic material, followed by a triboelectrostatic separation of one of the one or more streams of 
plastic material. 

46. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a surface to mass separation process to recover a plurality of products 
and subjecting at least one of plurality of products to triboelectrostatic separation. 

47. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a triboelectrostatic separation. 

48. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a triboelectrostatic separation includes 
subjecting the plastic-rich mixture to a triboelectrostatic separation in which a charge mediating 
material is added. 



49. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a tribelectrostatic separation includes tuning 
a triboelectrostatic separator, including selecting a geometry of the triboelectrostatic separator, 
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selecting a charge of charge plates of the triboelectrostatic separator, selecting an angle of the 
charge plates, or selecting a voltage applied to the charge plates. 

50. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a tribelectrostatic separation includes 
subjecting the plastic-rich mixture to two or more tribelectrostatic separators in series. 

51. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a triboelectrostatic separation includes 
feeding one or more product streams from a first stage triboelectrostatic separator back into the 
first stage triboelectrostatic separator. 

52. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a triboelectrostatic separation includes 
feeding one or more product streams from a second stage triboelectrostatic separator to a first 
stage triboelectrostatic separator. 

53. (New) The process of claim 47, wherein: 

subjecting the plastic-rich mixture to a triboelectrostatic separation includes 
subjecting one or more product streams from a tribelectrostatic separator to a surface to mass 
control operation, followed by subsequent a triboelectrostatic separation. 

54. (New) The process of claim 15, wherein: 

receiving a plastic-rich mixture includes receiving a mixture of ABS and HIPS; 

and 

collecting a recycled plastic material includes collecting a first output and a 
second output, wherein the first output has a higher percentage of ABS than the plastic-rich 
mixture and the second output has a higher percentage of HIPS than the plastic-rich mixture. 
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55. (New) The process of claim 15, wherein: 

receiving a plastic-rich mixture includes receiving a mixture including a first 
plastic type, wherein a first portion of the first plastic type has a first property and a second 
portion of the first plastic type has a second property; and 

collecting a recycled plastic material includes collecting a first output and a 
second output, wherein the first output includes a higher percentage of the first plastic type than 
the plastic-rich mixture and the second output includes a higher percentage of the second plastic 
type than the plastic-rich mixture and the first output. 

56. (New) The process of claim 1 5, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a process that separates the plastic-rich mixture into a plurality of 
product streams including a first stream of a first plastic type having a first surface to mass and a 
second stream of the first plastic type having a second surface to mass and blending the first and 
second streams to combine the first stream with the second stream. 

57. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a triboelectrostatic separation; and 

collecting a recycled plastic material includes collecting a first output and a 
second output, wherein the first output includes ABS and the second output includes SAN, the 
first output has a lower percentage of SAN than the second output and the second output has a 
lower percentage of ABS than the first output. 

58. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a blending operation that combines a first stream including ABS with 

a second stream including SAN. 
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59. 



(New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 



the plastic-rich mixture to a triboelectrostatic separation to separate PC and ABS from flame 
retarded ABS subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a triboelectrostatic separation to separate a PC/ABS blend from flame 
retarded ABS. 

60. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a triboelectrostatic separation to separate flame retarded HIPS from 
non-flame retarded HPS. 

6 1 . (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to a blending operation. 

62. (New) The process of claim 15, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes subjecting 
the plastic-rich mixture to extrusion compounding. 

63. (New) The process of claim 62, wherein: 

subjecting the plastic-rich mixture to extrusion compounding includes subjecting 
the plastic-rich mixture to extrusion compounding with screen packing. 

64. (New) The process of claim 62, wherein: 

subjecting the plastic-rich mixture to extrusion compounding includes subjecting 
the plastic-rich mixture to extrusion compounding with two or more stages of screen packing 

with increasingly finer mesh screening. 
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65. (New) The process of claim 15, wherein: 

receiving a plastic-rich mixture includes receiving a plastic containing bromine; 

and 

collecting a recycled plastic material includes collecting a first output including at 
least a portion of the plastic containing bromine and collecting a second output substantially free 
of the plastic containing bromine. 

66. (New) The process of claim 65, wherein: 

subjecting the plastic-rich mixture to a sequence of processes includes one or 
more of gravity concentration, color sorting, detecting and selectively ejecting materials 
containing bromine, triboelectrostatic separation or thickness sorting. 

67. (New) The process of claim 15, wherein: 

collecting a recycled plastic material includes collecting engineering 

thermoplastics. 

68. (New) The process of claim 15, wherein selecting the one or more processes and 
arranging the selected processes into a sequence of processes creates the sequence of processes 
to include: 

a preprocessing operation, followed by a size reduction operation, followed by a 
gravity concentration operation, followed by a triboelectrostatic separation. 

69. (New) The process of claim 1 5, wherein selecting the one or more processes and 
arranging the selected processes into a sequence of processes creates the sequence of processes 

to include: 

a size reduction operation, followed by a gravity concentration operation, 
followed by a triboelectrostatic separation. 
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70. (New) The process of claim 1 5, wherein selecting the one or more processes and 
arranging the selected processes into a sequence of processes creates the sequence of processes 

to include: 

a preprocessing .operation, followed by a size reduction operation, followed by a 
gravity concentration operation, followed by a triboelectrostatic separation. 

7 1 . (New) The process of claim 15, wherein selecting the one or more processes and 
arranging the selected processes into a sequence of processes creates the sequence of processes 
to include: 

a size reduction operation, followed by a gravity concentration operation, 
followed by a surface to mass control operation, followed by a triboelectrostatic separation. 
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REMARKS 

Applicant asks that all claims be examined in view of the amendment to the claims. 
Please apply any appropriate charges or credits to Deposit Account No. 06-1050. 



-■ Oct P, JMs^ 



Customer No.: 26181 
Fish & Richardson P.C. 
Telephone: (650) 839-5070 
Facsimile: (650) 839-5071 



Respectfully submitted, 
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